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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 7-10 have been considered but are 
moot in view of the new ground of rejection. 

2. The Examiner notes that, by the Applicant's arguments, the independent claim 1 
is generic to all embodiments. Therefore, new interpretation of all claims has been 
applied and the allowability of claims 1-6 has been withdrawn. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harada Koichi (JP 9205589) in view of Yamashita et al. (US 6,750,437) and in further 
view of Ochi (US 4,558,365). 

Regarding claim 7, Koichi discloses a solid-state image pickup apparatus (Fig. 1 
and abstract) comprising: 
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a plurality of photo-sensors (pixels 1) arranged in a direction of row and a 
direction of column (Fig. 1), each of said plurality of photo-sensors corresponding to a 
particular pixel included in an imaging frame, each of said plurality of photo-sensors 
comprising a first photosensitive cell (12b) having first sensitivity for photoelectrically 
transducing incident light to generate a signal charge and a second photosensitive cell 
(12a) having second sensitivity lower than the first sensitivity for photoelectrically 
transducing incident light to generate a signal charge (see Fig. 2; abstract and [001 1]- 
[0012]); 

said first photosensitive cell and said second photosensitive cell of each of said 
plurality of photo-sensors being positioned closer to a center and an edge of the 
imaging frame, respectively (see Fig. 2, wherein the first cell 12b is positioned closer to 
the center while the second cell 1 2a is positioned closer to an edge of the sensor 
frame). 

Koichi does not explicitly disclose a corrector executing shading correction on a 
first image signal derived from said first photosensitive cell and on a second image 
signal derived from said second photosensitive cell; said corrector correcting the first 
image signal and the second image signal in accordance with a shading characteristic 
common to said first photosensitive cell and said second photosensitive cell. 

Yamashita teaches a shading corrector that executes shading correction in 
accordance with a shading characteristic common to a first photosensitive cell (301) and 
second photosensitive cell (302) of a pixel (Fig. 6), in which the image signal produced 
by the first photosensitive cell and the image signal produced by the second 
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photosensitive cell are added prior to the common shading correction (see col. 6, lines 
49-56 and col. 13, lines 1-2). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the imaging apparatus in Koichi to implement shading corrector that would execute 
shading correction on a first image signal derived from said first photosensitive cell and 
on a second image signal derived from said second photosensitive cell in accordance 
with a shading characteristic common to said first photosensitive cell and said second 
photosensitive cell for image enhancement. 

Koichi and Yamashita do not disclose that each of said plurality of photo-sensors 
is shifted from adjoining photo-sensor by a distance corresponding to a single photo- 
sensor in the direction of row and the direction of column. 

However, Ochi teaches an image sensor having each of pixels being shifted from 
adjoining one of a plurality of pixels by a distance substantially corresponding to a single 
pixel in the direction of row and column (Figs. 3 & 4) so that the image sensor with high 
resolution and high sensitivity is realized (see Ochi, col. 2, lines 26-31). 

Therefore, it would have been obvious to one of ordinary skill in the art to further 
reconfigure the image pickup apparatus in Koichi and Yamashita by shifting each pixel 
from the adjoining pixels by a distance substantially corresponding to a single pixel in 
the direction of row and column as taught by Ochi so as to improve resolution and 
sensitivity of the image pickup apparatus. 
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Regarding claims 1 , 5, 8 & 9, these claims are also met by the analysis of claim 
7. It should be noted that the shading characteristics of the first and second 
photosensitive cells are not necessarily different from each other (not specified in the 
claims) and are thus considered the same. The first image signal and second image 
signal are added and then subjected to the shading correction using a common shading 
characteristic to both photosensitive cells of the pixel as discussed in claim 7 above. 

Regarding claim 2, this claim is also met by the analysis of claim 7. Since claim 
2 does not require the first shading data and second shading data are different from 
each other, the common data to both photosensitive cells has met the claimed 
limitations. 

Regarding claims 3 & 4, Koichi, Yamashita and Oichi also disclose that each of 
said plurality of photo- sensors is arranged at a fixed pitch in the direction of row and the 
direction of column in a substantially square matrix (see Fig. 16 of Kochi or Figs. 1 & 2A 
of Ochi). 

Regarding claim 6, this claim is also met by the analysis of claim 7. 

Regarding claim 10, as discussed in claim 7, the first image signal and the 
second image signal are added (mixed) to produce a third image signal, wherein said 
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corrector corrects the third image signal in accordance with a shading characteristic 
common to the first photosensitive cell and the second photosensitive cell. 

Allowable Subject Matter 

5. Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NHAN T. TRAN whose telephone number is (571)272- 
7371 . The examiner can normally be reached on Monday - Friday, 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (571) 272-7564. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Nhan T. Tran/ 

Primary Examiner, Art Unit 2622 



